Thermoacoustic devices operate on conversion of heat into acoustic energy and vice versa for use in heat engines or refrigerators [2] . Normally the conversion between thermal and acoustic energies is realised by oscillating gas flow. The main advantages are lack of moving mechanical parts and use of non polluting inert gases as working medium. The present efficiency levels are as high as 49% of the Carnot efficiency [3] but the efficiency levels need further improvement to take them to commercial scales. Significant improvement can be achieved by reducing losses in pipe bends, expansions or entrances (other than in a straight passage) which are generally termed as minor losses. Minor losses in oscillating flows can dissipate significant acoustic power in thermoacoustic heat pumps and refrigerators [2] . Numerical simulation of minor losses can help in improving the design of thermoacoustic devices. In this work, we investigate performance of Reynolds-Average Navier-Stokes (RANS) method in capturing minor losses in incompressible oscillating flow by comparing with available experimental data.
Introduction
Thermoacoustic devices operate on conversion of heat into acoustic energy and vice versa for use in heat engines or refrigerators [2] . Normally the conversion between thermal and acoustic energies is realised by oscillating gas flow. The main advantages are lack of moving mechanical parts and use of non polluting inert gases as working medium. The present efficiency levels are as high as 49% of the Carnot efficiency [3] but the efficiency levels need further improvement to take them to commercial scales. Significant improvement can be achieved by reducing losses in pipe bends, expansions or entrances (other than in a straight passage) which are generally termed as minor losses. Minor losses in oscillating flows can dissipate significant acoustic power in thermoacoustic heat pumps and refrigerators [2] . Numerical simulation of minor losses can help in improving the design of thermoacoustic devices. In this work, we investigate performance of Reynolds-Average Navier-Stokes (RANS) method in capturing minor losses in incompressible oscillating flow by comparing with available experimental data.
Problem Formulation and Numerics
Air flow in a 2-D diffuser section with 30 • angle is chosen from the experimental studies of oscillating flows in 2-D diffuser [1] . Oscillation amplitude and a measure of driving frequency are required to define oscillating flow in a channel. The amplitude can be described by Reynolds number defined as-Re δ = u max δ ν where u max is the maximum velocity through the cycle in the channel, ν is the kinematic viscosity and δ = ν/π f , f is the oscillation frequency. Figure 1 . At inlet a sinusoidal velocity profile is prescribed. To capture the unsteady flow physics and ensure convergence small time steps are used, automatically adjusted by the solver to maintain Courant number below 0.9. Flows with Re δ = 740 are investigated for different dimensionless displacement amplitude, L 0 /h as given in Table 1 . 
Results and Discussion
The results for sum of minor losses (K B − K S ) and normalized acoustic power dissipation (Ė/ρAu 3 ) computed like [1] are presented as function of L 0 /h in Figure 2 . The results are in line with experimental findings with the deviations more pronounced at low oscillating frequencies. It is found that minor losses and acoustic power dissipation grow with increasing displacement amplitude (or decreasing oscillating frequency). Thus standard high Reynolds number k-model is able to predict the trend but further investigation is required to improve quantitative prediction. Additional studies will be presented during the workshop. 
